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(57) Abstract 

The present invention relates to a method for increasing interference 
immunity when receiving signals from satellite navigation systems, and 
to a device for realising this method. The device comprises elements 
which are common in such receivers, including: a radiofrequency unit 
for amplifying the input signal and for converting the input carrier 
into an intermediate-frequency signal; an analog-to-<ligital converter for 
converting an analog signal into a digital one; and a digital correlation 
device that comprises a plurality of channels of the same type each 
used for tracking a pseudo-noise signal (PNS). Each channel includes a 
plurality of controlled generators for generating a carrier frequency and 
a code frequency in order to track the frequency (phase) of the PNS 
carrier as well as the code delay. Each channel also includes digital 
correlators which generate information used for closing the code delay 
tracking cycle and which generate a discrimination signal with a variable 
delay of the signal copy relative to a precise copy. The use of a correction 
sequence comprising digital strobe signals eliminates the influence of beam 
multiplicity when the value of the reflected signal delay is higher than 1.5 
d, and reduces the negative effects thereof as soon as the delay value is 
higher than d/2. 
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(57) Pe4>epaT 



npeAnaraeTca cnoco6 noBbiiueHHs n om e x ovctomh h bocth npneMa cHina/ioB cnyrHHKOBbix HaBHrauHOH- 
Hbix cHcrreM h ycTpOHCTBO juia ero ocyiuecTBJieHHH, cocroamee in H3BecrHbix win TaKHX npneMHHKOB 3jieMeHTOB 
paawoHacTOTHoro 6jioKa, ycunMBaioiuero bxohhoh cuman h npeo6pa3yK>iuero BxonHyio Hecymyio b CHrHan npo- 
Me^cyroHHOH sacTOTbi, aHanoro-UH(JjpOBoro npeo6pa30BaTejiH, npeo6pa3yioiuero aHanoroBbiH cHmaji b uHcJjpoBOH, 

ycTpoflcTBO unt})pOBOH KoppeJiflUHH, cocroaiuero H3 MHo^cecrBa o^HOTHnHbix KaHanOB, Ka^aibiH H3 KOTOpbix ocyme- 
CTBJifleT cnejKeHHe 3a oahhm nceBjioiuyMOBbiM CHraajiOM (IHLIC), h KtrropbiH BKiironaeT ynpaBJiaeMbie reHepaTopbi He- 
cyiuew MacroTbi h nacroTbi Kcxaa nw o cyui ecTBJi eH hh cnexeHHJ! 3a Macro-row (4>a30H) HecyiueH nCLLI h 3a 3auep)KKOH 

KQaa, a TaKace UMcJjpOBbie Koppejisrropbi, HHcjjopMauHfl c Bbixona Koropbix ncnojib3yeTCJ3 zuia 3aMMKaHHH uHKJia cne- 
xeHHA 3a 3anep)KKOH Kona, k KOTopbie $opMHpyK>T jiHCKpHMHHauHOHHbiw cumaji c H3MeHHeMofi 3anepacKOH ko- 
nnH CHmajia oTHOCHTenbHO tohhoh xonHH. Hcnojib30BaHHe KoppeKTHpyiomeii nooiejiOBaTenbHOCTH crpo6Hpy- 
ioiuhx UHcjDpoBbix CHraajioB no3BOJiaeT HCKJiK>MHTb BJiRHHHe MHorojiyMeBOCTH npH BCJiHMHHe 3anepXKH OTpaateH- 
Horo CHraajia 6ojibiuefi 1.5d h CHHataeT ee h eraTH bh oe bjihahhc, HaMHHafl c BejiHHHHbi 3aaep>CKH 6ojibiueH d/2. 



HCKJIIO^HTEJIbHO flJIfl IJEJIEH HHOOPMAI(HH 

KoA^r Hcnojn>3yeMbie fljm o6o3HaneHHH cTpaH-HJieHOB PCT Ha THTyjn>Htix jracTax Gponnop, b KOTopbix ny6jiH- 
KyioTCH MeHCAynapoAHBie 3asiBKH b cooTseTCTBHH c PCT. 
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CnocoS noBBimeHHH noivfexoycTOHHHBOCTH npneMa cHrHajiOB 
cnyTHHKOBbix HaBHrauHOHHMx chctbm h ycTpofiCTBO ero 

ocymecTBjieHHsi 

06jiaCTb TeXHHKH. *~ 

5 

#aHHoe H3o6peTeHne othochtch k cHcreMaM npneMa uw^poBbix paanocurHajioB , 
KOflHpOBaHHbix nceB^oiiiyMOBbiMH nocjieAOBaTenbHOCTHMH , KOTopbie b nacTHOCTH 
ncnoJib3yK)TCH b CHCTeMax rjio6ajibHoro no3HUHOHHpOBaHHH GPS (C11IA) m 
TJIOHACC (PoccMfl), h KOTopwe aaanrapOBaHbi k pa6oTe b ycjiOBHHx HCica>KeHH« 
10 napaMerpoB npHHMMacMoro cwrHajia , Bbi3BaHHoro 34>4> eKTOM MHorojiyneBOCTH. 

FIpe^iiiecTByiomMH ypoBeHb tcxhhkh. 

IlaccHBHbie npweMHHKH nceBjioiuyMOBbix cnrHajiOB, H3JiyHaeMbix co cnyrHHKOB 
15 CHCTeM rjio6ajibHoro no3HUHOHHpoBaHH5i GPS (Global Position System, CIIIA) h 
TJIOHACC (rjio6ajibHa5i HaBHrauHOHHaa CnyTHHKOBaa CncreMa) b HacToamee 

BpeM* UJMpOKO HCnOJIb3yK)TCH H n03BOJU«OT nOJ3b30BaTeJIK) OCymeCTBJIHTb TOHHOe 

onpeaejiemie cbohx KOopziHHaT (uinpoTa, aojiroTa, BbicoTa) m BpeMeHM. O 
CHCTeMax rjio6ajibHoro no3HUHOHHpoBaHHH cm.: «rjio6ajibHaa HaBHraiiHOHHaa 
20 CnyTHMKOBaa CucTeMa - rJIOHACC" HHTept^eficHbiH KOHTpojibHbifi ^OKyMeHT. 
KHHU BKC, Poccua, 1995, a Taioice «Global Position System . Standard Positioning 
Service . Signal Specification. » CIIIA, 1993. 

H3BecTHbie npneMHHKH nceBflomyMOBoro CHrHana (lillC) pa6oTatOT c 

KOMnJieKCHbIM UH(})pOBblM paflHOCHrHajIOM , COCTOHLUHM H3 MHO>KeCTBa CHrHajiOB, 

25 M3JiynaeMbix cnyTHHKaMH, HaxoAJimH m hc5i b npeaejiax npaMOw bhahmocth, 

UjyMOBOH KOMnOHeHTbl, a TaK^Ce KOMnOHeHTbl, BbI3BaHHOH HaJIHHHeM 

h HTep cj>cp eH u h h BCJieACTBHe nepeoTpa^ceHHH npaMoro CHrHajia ot pa3JiHHHbix 
ynacTKOB nQBepxHOCTH, KOHCTpyKUHH h r.n. flaHHaa MHTep(J)epeHUHH, Bbi3biBaK>ma» 
HCKaaceHHe napaMCTpoB npwHHMaeMoro CHrHajia h, KaK cjieziCTBMe, npuBOAflmaa k 

30 CHH>KeHHK> TOMHOCTHblX XapaKTepHCTH K npHeMHHKa, H3BeCTHa TiOJX Ha3BaHHeM 
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"MHoroiiyHeBOCTb". 

JJjw 00Hapy>KeHHH, cjiokchhji h onpeaejieHHH naparvieTpoB npHHHMaeMoro curHana 
b nrtC CHTHaji ycHjiHBaeTCH, KOBepTHpeTca b noMOKyTOHHyK) MaTOTy h 

ouncJ)poBbiBaeTCH b panHOMacroTHOM ojiOKe npHeMHHKa, a 3aTeM Hcnoiib3yerc5i 

35 TexHUKa uHC^poBofi KoppejiaiiHH hjih ero OKOHnaTejibHoro jxereKTupOBamix. 
H3BecTHbie un<})poBbie Koppejurropbi (UK) ocymecTBJiJitOT Koppejumnio Bxozxamero 
UH(j)poBoro KOMnjieKCHoro paziHocurHajia nyTeM yMHOKeHHH ero ini<})poBbix 
OTcneroB Ha reHepHpyeMyK) BHyTpM KoppejiHTOpa JiOKajibHyK) kofihk) HCKOMoro 
cnrHajia h HaKonjiemia pe3yjibTaTOB KOppejiauHH b TeneHHH onpenejieHoro 

40 KHTepBana BpeMemi. OobiHHO 3tot HHTepBaji npHHHMaKyr paBHbiM 1 
MHjuiHceicyHfle, mto paBHaeTca .zuiHHe ko^oboh nocjieaoBaTejibHOCTH C/A Koua GPS 
11 DIOHACC. JJfl* 3aMbiKaHHH neTjiH cjie^ceHH^ 3a nacTOTOH (4>a30M) 
npHHHMaeMoro curHana h 3a 3a,aep>KKOH KOjxa Hcnojib3yK>T BbiHMCJiHTejib, KOTopbiH 
C4HTbiBaer HH^opaunto H3 aKKyMyjijrropa h nyreM ee nporpaMMHofi o6pa6oTKH 

45 3aMbiKaeT nerjriK) cjie>KeHHH. JJjin ocymecrBjieHHH cjie^ceHHH 3a kohom (3aziep^cKOH 
Kona) onenamiiH uhkji ncnojib3yeT pe3yjibTaTbi KoppejiauHH BxoaHoro curHajia c 
paHHefl (onepe>KatomeH) h no3HHefi (3a^ep>KaHHoi3) Konn^MH BxoaHoro curHajia, 
jiiioo c pa3HOCTHOH (paHHefi-MHHyc-no3J3Heri) Konwew. ripn 3tom Hajumne fiomhmo 
ochobhoto (npaMoro) curHajia, npuxoanmero co cnyTHMKa, aono/iHiiTejibHoro 

50 3a^ep>KaHHoro curHajia, Bbi3BaHHOro 3(})4)eKTOM MHorojiyHeBOcnt, oyaeT 

npHBOHHTb K HCKa>KeHHK) aHCKpHMHHaiJHOHHOH Xap a KTep H CTI I KM CJieUHlUerO UMKJia 

ii, Kaw cjiencTBue, k noHBjieHHK) nonojiHHTejibHofi olumokh b onpeaejieHHH 

iiajlbHOCTII IlOMHMO 3TO TO, nOCKOJlbKy CHTHaJl npHXO^UXMH CO CnVTHHK.a 

cpaBHHTejibHO cjiao n ero aMnjurryna 3HaHHTenbHO HH>Ke ypoBHH ecrecTBeHHbix 
55 TenjiOBbix LuyMOB, KoppejiHTOp ,aoji>KeH ooecnenHBaTb nocTHHceHne MaKCHManbHO 

B03MO>KHOrO 3HaneHHH COOTHOUJeHHH CHrHaJl/lJjyM. 

H3BecTHO, hto ncnojib30BaHHe y3Koro KoppejiHTOpa b uuKJie cjie/Kemia 3a koziom 
npHBOHHT k yBejiHHeHHK) cooTHOuieHH5i curHaji/iijyM, u KpoMe Toro yMeHbiuaeT 
HeraTHBHbin a^eicr BbBBaHHbiii MHorojiyHeBOCTbio (Cm. A. J. Dierendonck, P. 
6t) Fenton, T. Ford «Theory and Performance of Narrow Correlator Spacing in GPS 
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receiver». Navigation: Journal of The Institute of Navigation Vol. 39, No. 3, Fall. 92. 
cm. TaioKe P. Fenton , A. J. Dierendonck « Pseudorandom noise ranging receiver 
which compensates for multipath distortion by dynamically adjusting the time delay 
spacing between early and late correlators)) , USA patent N 5,390,207 , Feb. 14, 95). 
OziHaKO y3KMfi KoppejiHTop JiHuib ocnaojiaeT BJiH*Hne MHorojiyneBOCTH, He 

nO3B0Jlfl«, nOJIHOCTbK) HCKJltOHHTb ee BJIHHHHe. 

H3BeCTHbI TaKHCe «CTpOOOBbIH KOppeJIHTOp)) H «yJiyHUieHHbIH CTpOOOBblfl 

KoppejiaTop», no3BOJT55K)mne eiue oojiee CHH3HTb HeraTHBHbiii a^eicr 
MHorojiyneBocTii (cm. « L. Garin , J-M. Rousseau «Enhanced Strobe Correlator 
Multipath Rejection for Code & Carieo), ION-GPS 1997, Session B2). «CTpoooBbiH 

KOppeJlHTOp» , OCHOBaHHblH Ha JlHHeHHOH KOMOHHaUMH flBVX V3KHX KOppejlHTOpOB , 

MCKiitOMan 3(})c})eKT MHOFoyneBOCTH aji* 3HaMHTejibHoro KOJijiHMecTBa 3anep>KaHHbix 
CHraajiOB, TeM He MeHee Ha 3 nB yxyj^uiaer cooTHomemie cHrHaji/myM no 
OTHOiueHHK) k HCxonHOMy y3KOMy Koppejurropy. "yjiyniiieHHbiM CrpODOBblH 
KoppejiHTop", paGoTan b o6jiacra paHHero CTpo6a w TeM caMbiM ocymecrBJi™ 
KOppejiHUHK) nacTH curHajia bojimh nepeziHero $poHTa, HCKJuonaeT bjihuhhc 
MHorojiyneBOCTH j\nn euie oojibiuero KOJiJinnecTBa 3aaepHcaHHbix curHajiOB, ho npH 
3tom yxynuiaeT cooTHOuieHwe curHaji luvm Ha 6 aE no oTHOiuemiK) k y3KOMy 

MCXOHHOMV KOpeJTHTOpy. TlOJX HCXOZlHbIM y3KHM KOppejlflTOpOM 3IieCb 

nospa3VMeBaeTCH ohhh h3 nsyx v3khx Koppe/iaTopoB, KOMOHHauna KOTopbix 

OOpa3yeT «CTpOOOBbIH KOppeJIHTOp)), H KOTOpblH HMeCT MHHHMaJIbHblH BpeMeHHOH 

MBur OTHOCHTejibHO tomhoh KontiH OTcne>KHBaeMoro curHajia. 
Hanoojiee 6jih3khm peujemieM k npeanaraeMOMy H3o6pereHHK) xBjwerrcn cnocoo m 
ycTpoHCTBO , onwcaHHbie b PCT 3a*BKe WO 97/06446 ot 20.02.97 « Multipath 
error reduction in a spread spectrum receiver for ranging applications)). B yKa3aHHon 
3a*BKe ana <jx>pMnpoBaHH5i curHajia c Bbixona jxncKpHMUHaTopa jxnn aneHceHH* 3a 
3aaep3KKofi Kona npeaJiaraerca 4)opMHpoBaTb pa3HOCTHyio Konrno 
nceBnoujyMOBoro curHajia, cocroaiunK) h3 "nocjieaoBaTejibHOCTii oaiiHaKoPbix 
HeHyjieBbix cTpoonpyfoiunx HMnyjibCOB, (J)opMHpyeMbix Ha rpaHime chmbojiob 
nceBAOUjyMOBOH nocjiexiOBaTejibHOCTH, Tanux, hto: sjiHTejibHOCTb Kaxcaoro 
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CTpo6npyK3iuero HMnyjibca MeHbiue fljnrrejibHOCTH HMnyjibca nceBHOiuyMOBoro 
Kozia, CTpooHpytouiHM HMnyJibC 3aHHMaer paBHyn> no njiomazin noJio>KHTejibHyK) h 
OTpnuaTejibHVfO nacTH, a TaK>Ke Hvieer nojio>KHTejibHyK> jihoo OTpnuaTejibHyio 
nojinpHOCTb b CBoeH ueHTpajibHofi nacTM, hto cooTBeTCTByeT u3MeHeniiK> b^ 

95 nojio>KeTejibHyK) ;ih6o oTpmaaTe/ibHyio CTopoHy chmbojiob nceBaoiuvMOBOH 
nocjienoBaTejibHOCTn". B oahom H3 onucaHHbix b yKa3aHHOfi 3a*BKe BapnaHTOB 
npezuiaraeTCa c^opvuipoBaTb pa3HOCTHyjo nceBflOCJiynafiHyK) nocjienoBaTeJibHOCTb 
(ncn) nyreM reHepauwii nerbipex penjiHK : «paHHefi, onepexcaromeH TOHHyio 
KonMK) Ha 1 /(2k) hojik) CHMBOJia ncn, no33Hefi , 3aaep5KaHHoii oTHOcirrejibHO 

loo tohhoh Konnn Ha l/(2k) aojik) CHMBOJia ncn, paHHefi, onepeacaioiiieH TOMHyio 
Koniiio Ha N/(2k) CHMBOJia, h eme oahoh no3jmefi , 3aaepacaHHOH oTHOCHTejibHO 
tomhoh ncn Ha N/(2k) CHMBOJia, rjxe N m k - uejibie, npuneM N < k. « B nacrHOCTH 
npezuiaraeTC* BbionpaTb k=10, N=2. BbiHHTa* H3 paHHefi cooTBeTCTByiomyK) 
no3HHK>K> Koniiio, noJiynaiOT pa3HOCTHyK> KonHK) , Hcnojib3yeMyK> b y3KOM 

105 KoppejiHTOpe. BbiHirraa najiee m ojxhoU pa3HOCTHofl Konmi BTopyto, nojiynaiOT 
nocjieziOBaTejibHOCTb CTpoonpyioinHx HMnyjibcoB, aHajiornMHyto oniicaHHon Bbime. 
TaKHM oopa30M, omicaHHbiH cnoco6 nojiHOCTbio cooTBercTByer Mero^y 
«ctpo6oboh KoppejiHUHH», ynoMMHaBineMyca paHee, n , cootbctctbchho HMeer 
aHajioniHHbie HenocTaTKH. TaK b cHcreMe c Herbipivia peruuiKaMM cooTHomeHHe 

I io curHaji/iuyM oyaer b N pa3 xy>Ke , neM zxjih ncxoAHoro y3K0ro Koppejurropa co 
cMemeHweM ±l/(2k) ciiMBOJia. CoTBeTCTBeHHO npn N=2 , noTepn cocraBaT 3 sE. 

PacKpbiTiie n3o6pereHna. 

115 3axiaHeH, KOTopaa peuiaeTCH jiaHHbiM H3o6peTeHHeM HBiiaeTCfl vMeKbtueHHe 
ouihook cjre>KeHii5i 3a 3aaep;>KKOH KO,aa nnC, ocooeHHO npneMHiiKOB, paooTarouiMX 
no curHajiaM c OTHOCHTejibHO hh3koh nacTOTOH Koaa (C/A koa), b yanOBHHX 
bjihhhhh MHOronyneBOCTH 6e3 yxyniiieHHH hjih npn MHHHManbHOM yxymueHHH 

COOTHOUJeHHH ClirHajl/lIiyM. 

120 FlpeziJiaraeMbin npneMHwe coctoht H3 H3BecTHbix juih t3Khx npneviHHKOB 
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3JiCMeHTOB paAHonacTOTHoro 6jiOKa , ycHjiHBaioiiiero bxo^hoh curnan m 
npeopa3yK)inero bxoahvk) Hecymyto b CMrHaji npOMCJKyTOHHOH nacroTbi , aHajioro- 
micj)poBoro npeoopa30BaTejiH , npeo6pa3yK>mero aHZUioroBbiw cnrHaji b uhc^poboh, 

yCTpOHCTBa UH^pOBOH KOppeJlflUHH, COCTOHUierO H3 MHO>KeCTBa OHHOTHnHbIX_ 

5 KaHajioB, KaaczibiH H3 KOTopbix ocyiuecTBJi^eT cjiesKeHHe 3a ojihhm nceBaowyMOBbiM 
curHajiOM (nillC), h KOTopbifi BKjitonaeT ynpaBjiaeivibie reHepaxopbi HecymeH 
qacTOTbi h nacTOTbi Kona ana ocymecrBjieHHa aneaceHna 3a nacTOTOH (4>a30H) 
Hecymen FICI1I h 3a 3anep>KKOH icoaa, a Taoce un^poBbie Koppejurropbi , 

HH(J)OpMaUHJI C BblXOJia KOTOpblX HCnOJIb3yeTCH fljifl 3aMbIKaHHH UHKJia CJie>KeHHH 3a 
0 3aflep3KKOM KOHa, H KOTOpbie (})OpMHpyK)T JUlCKpHMHHaUHOHHblH CHraaji c 

H3MeH5ieMOH 3aaepKofi KonHH ciirHajia OTHOCHTejibHO tohhoh KonnH. riocjie 
ycTaHOBjieHHJ! pexcHMa cjienceHMJi 3a koaom c HanMeHbiuen bcwmohchoh pa3Hnuefi 
Me/Kny paHHefl ii no3ziHeH kofihhmh cnrHaJia, T.e. nocjie Bxoaa b pe*cnM cjieaceHH* c 

Y3KHM KOppeil^TOpOM, KOppeJIHTOp OCyiUeCTBJIHeT pe>KHM KOppeKUHH BJIHHHH5I 

35 MHorojiyneBOCTH 3a chct HcnojiwoBaHMJi cneunajibHofi crpoOHpyiomeH 
nocjienoBaTejibHOCTH uw^poBbix CHTHajiOB. CiiexeHHe 3a Hecymefi ((Jjasofi) 
ciirmuia h 3a kohom b oomeM cjiynae aBjiaerca HeKorepeHTHbiM. Kaacabiii KaHaji 
KOppejiHUHOHHoro ycTpoficTBa coaep^cHT He MeHee ziByx KoppejiaTOpoB, 

HH(J)OpMaUHfl C BblXOiia KOTOpblX HCnOJIb3yeTCH JUIH <J)OpMHpOBaHHa nerjiH 

40 cjiexceHiia 3a 3aaepHCKofi Koaa. KoppejiHTopbi KoppejinpyKxr bxohhoh 
ouH4)poBaHHbin curHaji c ero jioicajibHbiMH KormaMii, KOTOpbie MOiyr HMCTb 
pa3Ji»MHbie 3aaep5KKn othochtcjibho tohhoh Konnit TaKHM oopa30M , 
KoppejiHTopbi 4)opMwpyK)T Ha Bbixoae pe3yjibTaTbi KoppeJiamw BxoaHoro ciimajia c 
paHHeu h no3HHefi kofihsmh, jihoo c tohhoh h pa3H0CTH0H - «paHHefi m h Hyc 

45 n03JXHefi» KOnHHMH (})OpMHpOBaHH« CHTHaJia flHCKpilMMHaTOpa neTJIH CJieMveHHJl 

3a KOAOM. npH 3TOM H3MCH5ieMafl BCJlHHHHa CMeilieHHH paHHGM H n03HHefi KOHHH 
OTHOCHTejibHO TOHHOH KOnHM CHrHaJia, KOTOpaH MO>KeT COCTaBJ153Tb 3HaneHHe. 

paBHoe jiHiub aojie cHMBOJia ncn, no3BOJiHeT ocymecrBjwTb cjieacemie b pewHMe 
y3Koro KoppejiHTopa. TTommmo 3Toro nnn KOMneHcaunH MHoroJiyneBOCTH b cocTaB 
150 cjienawero KaHajia bxoaht KoppejiMTop reHepnpyiowHH nocjieaoBaTejibHOCTb 
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CTpoonpyHDiiiiix LUicj)poBbix CHTHaJioB, t3.khx HTO juiHHa CTpoonpytomero curHajia 
paBHa BejiHHHHe 3aaep>KKii d Me>Kay paHHefi 11 no3zmeft KonneM nCIT, nojinpHOCTb 
CTpooa coBnaiiaeT c nojiflpHOCTbK) npeaiuecTByKuuero ciiMBOJia tohhoh kohmh h 
ero Hanajio 3anep>KaHO oTHOCHTejibHO KOHiia cuMBOJia tohhom Konnn ncn wa^ 

155 BejiHHHHy, paBHyio d/2. CymecTBeHHbiM abj^ctc* tot (J)aKT, mto pe3yjibTaT 
KoppejiHUHit nocjie^aoBaTejibHOCTH crrpo&HpyiouiHx HMnyJibcoB n BxoflHoro curHajia 
uooaBJineTCH k CHrHajiy c Bbixoxia pa3HOCTHoro zuiCKpHMHHaTOpa juiuib nocjie 
Bxona cjie^Hmefi cncreMbi b pokhm «v3khh KoppejiflTop» . Tlojx pa3HOCTHbiM 
^ncKpuMMHaTopoM 3jiecb noHHMacTCJj Bbixoa Koppeji^unoHHoro KaHaJia, b kotopom 

160 pa3HOCTHaa ( paHHMH-MHHyc-n03,nHHH) Konna BxojiHoro curHajia Koppeju-ipyer c 

BXOUHblM nClll, J1MOO pe3YJlbTaT BblMHTaHHM LIHC^pOBOrO cnrHajia c Bbixona 

no3^Hero KoppejiHTopa 113 cnrHaJia c Bbixoaa paHHeHero Koppejurropa, mto c 

(JtyHKUMOHajlbHOM TOHKH 3pCHHH HUCHTHHHO. 

FIomhmo 3Toro npn ucnojib30BaHHH OTjiejibHoro KoppenaTopa, reHep»pyK)iuero 
165 KoppeKTHpyiomyK) crpoonpyiomyK) nocnenoBaTejibHOCTb m ocymecTBjiaiomero 
KoppejiHUHK) nauHoii nocjiezxoBaTejibHOCTHC c BxojiHbiM nillC, pe3yjibTaT TaKofi 
KoppejiaunH MO>KeT oueHMBaTbCH BbiMHCJiHTejreM c ueirbto onpesonemi* BcnwHH hw 
3(})4)eKTa MHorojiyHeBOCTH. 

j3,aHHbiH nonxozi no3BOJifleT nojryHHTb pnix npeuMViuecTB no cpaBHCHHK) c 
170 ii3BecTHbiMM peuieHHHMH. OcooeHHO 3to KacaeTca GPS H TJIOHACC npHeMHHKOB 
C/A unanaaoHa, b KOTOpbix c o^hom cTopoHbi MomHOCTb BxoaHoro curHajia oneHb 
Majra h Haxomrrcfl Ha ypoBHe 3HaHHTejibHO hm>kc ypOBH* ujymob, a c spyrofi 

CTOpOHbl MOUXHOCTb OTpa>KCHHOro( MHOrOJiyHCBOro) CHTHaJia MO/KGT ZIOCTHraTb 

3Ha4irre.nbHOH BejiHHHHbi, b pane cjiynaeB paBHofi u nsLVKt npeBbiuiafomeH 
1 75 MomHOCTb npHMoro curHajia, h tcm caMbiM Bbi3biBaTb cymecTBeHHbie oujmokh npn 
BbiHMCjieHHii HaBHraunoHHbix napaMCTpoB. Hcno;ib30BaHHe KoppeKTnpyK>iuefi 
nocnenoBaTejibHOCTH cTpoonpyfOLinix unc})poBbix curHajioe no3BOJiaer HCKjiiOHHTb 
BjiHHHiie MHorojiyHeBOCTH npH BejiHMHHe 3aziep>KKH oTpa>KCH h o ro curHa/ia 
oojibwefi 1.5d h CHH>KaeT ee HeraTHBHoe bjihahhc, HawiiHaa c BejiHmiHbi 3anep>KKH 
iko 6ojibujeH d/2. ripn 3tom 3HepreTHHecKHe noTepn no cpaBHeHHio c micrbiM 
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pe>KiiMOM y3Koro Koppejisxopa yBeJiHHHBaiOTCH JiHUib Ha 1 .76 ah. 
KpaTKoe onncaHne HepTeacefi. 

5 H3o5pexem.e noacHHexca aneayioiuHMH nepxe>KaMH : 

P„c. 1 - 6/iOK-anrpaMMa xnnnHHOro KaHana Koppe.™xopa npiieMHHica 
nceBflouivMOBOro cnrnajia , ncnoJibsyeMoro una cj^emis 3a nacxoxofi (^oh) h 
3a saaepHCKofi Koaa, rae 1 - KOMMyraxop BxoflHb.x curnajioB, 2 - reHepaxop 
Hecywefi, 3 - CMecnxejib, 4 - CMecnxejib, 5 - CMeorrejib. 6 - cMecirrejib, 7 - 

>o cMecirrejib. 8 - CMec.iTe.ib. 9 - cfropMnpoBaxejib koaobom nocnenoBaxejibHOcm 10 - 
reHeparop koaoboh nocjie/jOBaxejibnocxH, 11 - perwcrp ynpaB.neH.iH KaHajioM, 12 - 
renepaxop nacxoxb, Koaa, 13 - aK.cyMyj.axop Ip, 14 - aKKVMyjisrrop Id, 15 - 
aKKVMyjifiTop Qd, 16 - aKKVMyjiHxop Qp, 17 - ynpaBjiaromaa uiHHa. 
Pnc. 2 - ojiOK-nwarpaMMa renepaxopa Koaa , renepHpyiowero nocjie/iOBaxejibHOCTb 

95 paSHOCTHblX UHCppOBblX CHrHJUIOB (paHHHH-MMHVC-nOSUHHfi) B pOKHMe V3KOrO 

Koppejurropa , a raKme nocjieaoBaxejibHOCXb cxpo6npyK>wHx u.idppoBbix ci.rHaj.OB 
ajw KOMneHcau.iH MHoroJiyneBOCXH, r fl e 18 - renepaxop nacxoxb. xoaa, 19 - 
reHepaxop KOHOBofi nocjieaoBaxejibHOCTH, 20 - czwHroBbiii pen.cxp, 21 - 
c^opMupoeaxejib aajiepxaHHbix HMnyjibcoB, 22 - cyMMaxop « H cicjiK>Haiomero hj>m», 
.oo 23 - cyMMaxop «HCKjiK>Ha.omero hjih», 24 - kjiiok. 

Pnc. 3 - aeMOHCxpHpyex nocjiejaoBaTejibHOCTb cxpooH P yK>mnx u.«<ppoBbix c.rHajiOB 
H a Bb.xoae renepaxopa Koaa, Hcnojibsyiomyioca b y 3 KOM Koppejisxope ( Pnc. 3 6) n 
b V3KOM Koppejisrrope c pexcHMOM KOMneHcaum. 3 <M>eKTa MHorojiyneBOCx.. (Pnc. 3 
b, 3 r). nocjieaoBaxejibHOcxb niUC Ha Bbixojie renepaxopa Kona c nepnoaoM Kona 

205 At noKa3aHa Ha Pnc. 3 a. 

Pnc. 4 - fl eMOHCxp..pyeT ..CKawenHe paaHoexnoro cirnajia c Bb.xo.ia ysicoro 
KoppeJiaxopa , Bb.3BaHHoro HajumneM saaepttaHHOro MHoroxiywer-oro cnrnajia. 
KpiiBM 1 Ha Pnc. 4 a npeacxaBJiaex HHBepropBaHHbifi Bbixoa a..CKpnMi.Haxopa, 
ooycj.OBj.eHHb.fi np*MbiM curHajiOM. KpnBaa 2 - peaKuna jwcKpiiMiiHaTopa na 

2 K) 3aaepttaHHb.fi (MHoroj.yHeBb.fi cnrnaj.. Ha Pnc. 4 6 - HHBepxnpoBaHHb.fi cnrnaji. 
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Puc. 5 - neMOHCTpupyeT KOppeji*unoHHyfo cJdyhkuhk) CTpooiipyiouiero uH<j>pOBoro 
cnrHajia , KOMneHCnpyK)iuero ac^eicr MHorojiyHeBOCTii .( Puc. 5 a) , a Taic^ce 
coBMecTHVK) KoppejiflUHOHHyK) (J)yHKUHK) y3Koro K-oppejiHTopa H 
Koppeicnipyiouiero cTpoonpyiouiero CHrHana (Phc. 5 6). 
215 Puc. 6 - niiarpaMMa paccHeTHbix ouihook , Bbi3BaHHbix 3<{)<))eKTOM MHoranyHeBOCTH, 
njia pa3jiiiMHbix thiiob KoppejurropoB, rne 1 - y3KHfi Koppejurrop, 2 - y3KHH 
KoppejuiTop c KoppeKTMpyioiuMMH crpoonpyjoiiiHMH ciirHajiaMH, 3 - ohhh nun- 
KoppejiHTop. 4 - 3a^ep>KKa MHorojiyncBOCTH, C/A nun, 5 - ouniOKa cjiokchhh, C/A 
nun. 

220 

npennoHTHTejibHbie BapnaHTbi peamnauHH raoopereHH*. 

Ha pucymce 1 npeflcraBjieHa 6jiOK-cxeMa TMnHHHoro KaHajia Koppejurropa, 
ncnojib3yeMoro ana cjieaceHwi 3a HacTOTofi(4)a30H) h kohom npweMHHKa ciicreMbi 

225 GPS, TJIOHACC jiHOO KOMOHHHpoBaHHHoro GPS/ rJIOHACC Ha pncyHKe 
npMcraBjieH yHHBepcajibHbifi GPS/ TJIOHACC icoppejijrrop , paocmuomHif c 
peajibHbiM BXO^HbiM curHanoM nocjie aHajioro-UH<j)poBoro npeoopa30BaTejiH. Tew 
He MeHee, npezmaraeMbiu noaxon nojiHOCTbto npHMCHHM n ana cjiynafl paooTbi c 
napofi KBanpaTypHbix BxonHbix cnrHajiOB ( BxoziHbie CHH<J)a3Hafl I h KBaapaTypHaa 

230 Q cocTaBJiHK>miie cnrHajia). Oohhho npneMHHK HMeer HecKOJibKO onHcminHbix 
cnenHiuHx KaHajiOB ana Toro, HTOObi oTCJieacHBaTb onHOBpeMeHHO curHajiw cpa3y 
HecKOJibKHx cn\THHKOB. FIocKOJibKy 3to He OTpancaeT cyuiecTBO npeanaraeMoro 
H3o6peTeHHH, 3jiecb He npHBoaHTc* noapooHoe onHcamie paanoTexHHHecKofl 
Mac™ un<J)poBoro npneMHHKa, KOTOpa^, KaK npaBHJio, coctoht in MajiomyMfliuero 

235 ycHJiiiTejifl Ha Bxone, nojiocoBoro (JnuibTpa bmcokoh nacroTbu CMearrejiH (jih6o 
CMecHTejiew) noHH/Kaiomero nacTOTy , b cocTaB KOToporo bxohht reHepaTOp 
ynpaBJiJieMbifi HanpaaceHHeM h neTJia OAim c cnrHajiOM ot onopHoro reHepaTopa, 
KOTOpwH, KaK npaBHJio. TcpMOKOMncHCHposaH. nocjie CMeciiTe.na ciirHaji 
npoMe^cyroMHOH nacroTbi 4>iuibTpyeTCH (JwJibTpoM FR h oun<J>poBbiBaeTc«i b AUFL 

240 TaKHM o6pa30M Ha Bxoa KoppejiHTopa nocTynaeT mi^poBon curHaji c nacTOTOH 
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ZlHCKpeTH3aiiHH . VHOBJieTBOpfllOmeH KpWTepHK) HaHKBHCTa. Ha pHCVHKC BXO^Hbie 

curHajibi Nl(GPS) u N2(rJ!OHACC) nocTyna*OT b KOMMyTaTop BXoaHbix 
CHrHajiOB K KOTopbiH BbionpaeT KaKofi H3 jxbvx curHajiOB oyaeT oopaoaTbiBaTbC^j b 
KaHajie. TeHepaTop Hecymefi 2 BbipaoaTbieaeT CHH4>a3Hyio (cos) h KBazipaTyp Hy>o^ 
245 (sin) cocTaBjiHK)unie $a3bi jioicajibHoro cwrHajia, KOTopbie Koppe/mpyiOT c BxoaHbiM 
curHauoM b CMecirrejiflx 3 h 4. TeHepaTop Hecymen ynpaBjifleTca npoueccopOM 
nocpe^cTBOM ynpaBjifljomen uiHHbi 17 ^jih 3aMbiKaHHH uniaia cjie>KeHHH 3a 
Hecymen h 4)a3ofi BXOflHoro curHajia. Ilocjie chhthh Hecymen cnH4>a3Hafl h 
KBaapaTvpHbie KOMnOHeHTbi curHajia KoppejinpyioT b CMecHTejiax 5,6,7,8 c 

250 JIOKaJIbHblMH KOmiflMH KOAOBOH OOCJienOBaTeJIbHOCTH BXOflHOTO CHTHajia H3 

4)opMHpoBaTejifl kohoboh nocjienoBaTejibHOCTH 9. Konna kohoboh 
nocjieflOBaTe/ibHOCTH (J)opMHpyerc5i c noMombK) Haoopa ojiokob : reHepaTopa 
nacTOTbi Kona 12. reHepaTopa koaoboh nocjieaoBaTejibHocnt 10 h 4)opMHpoBaTejiH 
3anep>KKM kohoboh noaneaoBaTeJibHOCTH 9. TeHepaTop HaeroTbi Kona 12 
255 reHepupyeT TaKTOBbiH curHaji kojioboh nocjienoBaTejibHOCTH, KOTopbiH 3aTeM 
nocTynaeT Ha bxozi reHepaTopa koaoboh nocjieaoBaTenbHOCTH 10. TeHepaTop 
HacTOTbi Koaa 12 KOHTpojuipyeTca npoueccopOM nocpcacTBOM uwhw 17 nm 

ynpaBjiemifl uhkjiom cjie>KeHHfl 3a koaom (3a,nep>KKOH Kona). Ha ocHOBe TaKTOBoro 

curHajia m reHepaTopa nacTOTbi Kozia 12 reHepaTop kojioboh nocjiejiOBaTejibHOCTH 

260 10 reHepupyeT jroKanbHyfo KonHK) ko^oboh nocjieaoBaTejibHOCTii , KOTopaa 

yHHKajibHa jiji* wa/fuioro cnyTHHKa CHCTeMbi GPS h ojcuiHaKOBa jwh Bcex cnyTHHKOB 

cucTeMbi rJIOHACC, HMeiomen nacTOTHoe pa3zieJieHHe curHajiOB. Tun kohoboh 

nocjieziOBaTejibHOCTH 3axiaeTC5i npoueccopOM nepe3 ynpaBJifljomyto iiJHHy 17. 
KosoBaa nocjieaOBaTejibHOCTb nocnynaeT Ha <J)opMHpoBaTejib 3anep^KKH 9, 

265 KOTopbifl ocymecTBJiaeT BpeMeHHOH cubht Konnn curHajia OTHOCHTejibHO tomhoh 

(no BpeMeHn) Konun, 4>opMHpya Ha Bbixone paHHioio Konnio (E) h no3HHK)K) 

KOriHK) (L). J1HOO TOHHyiO (HfleHTHHHyiO) KOnHK) (P) H pa3HOCTHyK) (E-L) ( paHHHfl- 

MHHyc-no3HH5iH ) Konnio nceBflomyMOBOH nocjiejiOBaTejibHOCTH. JIonajibHbie KoriHM 

nillC KOppejUipVK>T C BXOAHbIM CHTHaJIOM B KOppeJlflTOpaX 5,6,7,8 , H pe3VJIbTaTbI 

270 Koppejiaumi HaKanjiHBatoTCH b aKicyMyjiHTopax 13,14,15,16. fljia cjiynafl paoo™ c 
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TOHHOii ii pa3HOCTHOH koithhmh BxoaHOro curHajia aKKVMyjiHTop 16 HaKanjiHBaeT 
KBazipaTypHyK) kom noHei-rry Koppejiaunii tohhom Konmi curHajia Qp, aKKVMyjiHTop 

15 - KBajlpHTVpHyK) KOMnOHeHT>' KOppe/IHUMH pa3HOCTHOrM KOnHH Qd, 

aKKyMyjiHTop 13 - CMH(£a3HyK> KOMnoHeHTy tohhoh Konwn lp, aKKVMyjiHTop 14 - 

5 CMH(J)a3HyK) KOMnOHeHTy pa3HOCTHOH KOnilH Id. Pe3VJlbTaT KOppeJIMUIIH 113 
3KKyMyjl5ITOpOB CHMTblBaeTCH npOUeCCOpOM nOCpeZlCTBOM UlHHbl 17. BpeMH 

HaKonjieHiifl pe3yjibTaTOB KOppejiHuwii tek>kc KOHTpaniipyercH npoueccopoM . 
YnpaBjieHi-te poKHMaMii paooTbi cnezmmero KaHajia ocyuiecTBJiaeTCH nocpencTBOM 
penicrpa ynpaBJieHun KaH&noM 1 1 , kotopwh b cbok) onepenb ynpaBjiaerca 
o npoueccopoM wepe3 uihhv 17 n KOTOpbw coe^HHeH c ojiorcaMH 1,2,9,10,12. 
OyHKUHH perticTpa ynpaBjieHna KaHajiOM - nepeKJifoneHHe mokhy pe>*atMaMH : 
«no«CK»/ «cjie>KeHne», GPS/TJIOHACC, «uihpokhh»/»v3khh» KOppeii5rrop. «y3KHH 

KOppejlJITOp»/»y3KHH KOppejlHTOp C KOppeKUHefl MHOrOJiyMCBOCTH». CMHTblBaH 

pe3yjibTaTbi Koppejiaumi Ip, Qp, Qp, Qd in aKKyMyjwn-opoB 13,14,15,16 3a nepnoa 

85 HaKOnJieHHA . KOTOpblH OOblHHO Bbl6HpaK)T paBHbIM AJlHTeJlbHOCTH anoxii C/A KO^a 

1 mc, m ynpaBJiaa reHepaTopoM Hecyiueii 2 h reHepaTopoM nacTOTbi Kosa 12 , 
npoueccop KOHTpojuipyeT paoory uhkjiob cjieweHHfl 3a HacTOTOH(4>a30H) BxoaHoro 
curHajia , a TaK>Ke 3a 3anep>KKOH Kona , ooecnemiBa* tcm caMbiM cjieHceHi-ie 3a 
B.xonHbiM niUC ii M3M6p6HH6 ero napaMerpoB. 

90 H3BCCTHO , MTO V3KHM KOppejlflTOp , liCnOJIb3\'eMblH B 4)OpMIiDOBaTeJI5iX 

pa3HOCTHoro curHajia Ha Bbixoae xuiCKpuMHHaTopa b neTjie cjiokchhh 3a kohom , b 
kotopom 3aziep>KKa Me>Kny paHHefi h no3HHefi KonneH curHajia MeHbiue juiiHHbi 
oziHoro cuMBOJia kouoboh nocJieAOBaTejibHOCTH , oojianaeT pjiaoM npenMyiuecTB 

no CpaBHeHMK) C OOblHHblM UJHpOKHM KOppeJIHTOpOM C pa3HHIiCH Me^CZIV KOnifHMH B 

95 ozihh chmboji. FIpe/Kzie Bcero - 3to jiyHLuee cooTHOiueHiie cnrHaji/iuyM Ha Bbixone 
ziucKpMMHHaTopa neTJiii cne>KeHH5i 3a 3aaep>KKOH noaa , KOTopoe onpe^ejiaerca 

Bb!pa>KeHH6M '. 

h'~i ^ + Q i--lQp* b c-^y^ae Koraa Hcnojib3yK)Tca nvHKryajibHbm \i pa3HOCTHbifi 
Koppeji5iTopbi , jihoo : 

oo I,. 2 + Q f : 2 - (I L 2 + 0i : ) , Korzia cwrHan nncKpHMHHaTOpa c^opMnpyeTCH c noMOuibK) 
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paHHero n no3HHero KoppejurropoB. 

KpOMe Toro v3khh KoppejiHTop CHH^caeT HeraTHBHbin a^eicr MHorojiyncBOCTH. 

McnOJlb3V5! COBMeCTHO C >'3KHM KOppeJIHTOpOM CTpOOHpyiOlUHe MMnyjlbCbl , 

KOMneHCHpyiomHe 3(}><})eKT m ho ro jiy h cbocth , mo>kho aooirrbCH eme oojibiuero _ 
305 ocJiaojieHH5i bjhwhha MHorojiyneBOCTH, a b pnjxe cjiynaeB noriHOCTbio ncKJiiOHHTb 
ero. 

Ha piicvHKe 2 npeacraBjieHa ojion-cxeMa <f)yHicmiOHHpoBaHHa 4)opMHpoBaTejia 
3anep>KKH kozioboh noanenoBarejibHOCTH COBMeCTHO c reHepaTOpOM nacTOTbi Kona 
ii c reHepaTOpM kohobom nocneaoBaTejibHOcni , KOTOpbie <|)opMHpyK>T Ha Bbixozie 

3io tohhvk) m pa3HOCTHVK) (paHHHH-MMHyc-no3AHMM) peruniKH B.xoflHoro curHajia. 
rioMHMO 3Toro (JjopMnpoBaTejib 9 b cooTBeTCTBiiM c curHajiOM ynpaBJieHH* 
<J)opMnpyeT noc^enoBaTejibHOCTb cTpooHpytomax cnrHajiOB, KOMneHCtipytomHx 
3cJ)4)eKT MHorojiyneBOCTH, ztooaBJiHeMyto k pa3HOCTHofi penjiHKe. TeHepaTop 
nacTOTbi Kojia 18 , 6a3Hpyacb Ha bxozihoh onopHOH nacTOTe Fs , b cooTBercrrBHH c 

315 crirHajiaMM ynpaBjieHH* npoueccopa <J)opMHpyeT Hy>KHyK) nacTOTy Kona (c HyacHbiM 
aonjiepoBCKiiM CMeiueHHeM). TeHepaTop Koaa 19 , oaanpyacb Ha bxojxhoh Macro-re 
K-ona h Ha curHajie ot npoueccopa c thfiom kozioboh noaneaoBaTejibHOCTH , 
4>opMHpyeT Ha Bbixoae penjiHKy BXOHHoro IHUC. C^opMnpoBaHHaa 
noaneaoBaTejibHOCTb nocrynaer Ha bxoh cflBHroBoro penicrpa 20, jiMeiomero 

32o oTBCTBjieHHfl RJiH (j)opMnpoBaHHji nyHKTyajibHOH (P), paHHefi (E) h no3ztHefi (L) 
Koniin curHajia. PaHHaa h no3m*n kohhh CKjiaabiBaacb b cyMMaTope 
«HCKJiK>HaK)iuero hjih» 22 miot Ha Bbixoae curaaji pa3HOCTHofi kohmh. 
OopMMpOBaTejib 3anep>KaHHbix HMnyjibCOB 21, 6a3Hpy*Cb Ha curHajie onopHOH 
nacTOTbi Fs , curaajie nacTOTbi Kona c Bbixoaa reHepaTOpa Macro™ nana 18 h Ha 

325 HH(J>opMaunH o 3HaKe TeKyinero cuMBOJia UCU m reHepaTOpa Koaa 19, onpeseiiaeT 
rpaHHuw KoaoBbix chmbojiob h <J>opMnpyeT Bbmany mi^pOBoro curHajia mix 
KOMneHcauHM MHorojiyHeBOcru, KOTopwH crrapTyeT b KOHue Kaacnoro ciiMBOJra 
tomhoh Konmi nceBaoujyMOBOH nocjieziOBaTejibHOCTH c 3aaep3KKOM d/2 , paBHOfi 
nojiOBHHe 3anep>KKn MOKny paHHefi h no3HHefi KonwjiMH curHajia , n iiMeer 

330 nOJlflpHOCTb CHMBOJia TOMHOH KOFIHH. IlpH BKJIK>HeHHOM KJIK>He 24 Ha CVMMaTOp 
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«[iCKJiK)Hatomero hjiu» 23 nocrrynaeT uH(})poBOH curHaji pa3HOCTHOH Kormn h 
cnrHaii nocjienoBaTejibHOCTH CTpooHpytouuHX HMnyjibCOB , (j)opMMpyH Tevi ca.MbiM 
Ha Bbixone curHaJi pa3HOCTHoro jiHCKpHMHHaTopa c KOppeKTnpyioiUHMM 
cTpooHpytoiuHMH MMnyjibcaMH flJiM KOMneHcauuM MHoroJiyMeBOcri!. npn ^ 
335 BbiKjiiOHeHHOM KjiiOHe 24 c Bbixo.ua 4>opMMpoBaTeji5i nocrrynaeT tojibko pa3HOCTHaa 
KoniiH CHrHaiia. HeTpyflHO yoexiHTCH , hto pa3HOCTHafl Konux cnrHana (E-L) ajia 
pe>KMMa y3Koro KoppejiHTopa npeacTaBJiaeT coooh nocjieaoBaTejibHOCTb mi(})poBbix 
cnrHajiOB njiiiTejibHOCTbK), paB.HOH 3ajiep>KKe Mencay paHHefi h no3xiHeH kofih3mh. 

npHHCM CUrHajlbl nOHBJl*K)TC5i TOJlbKO npn H3MeH6HHll nOJlHpHOCTH CHMBOJIOB Kona 

340 . MMea nojio>KHTejibHyK) nojiflpHOCTb b cjiynae h3mghchhh nojiflpHOCTu ciiMBOJia b 
nojiOMCHTejibHOM HanpaBJieHHH, BpeMeHHbie ueHTpbi unc^poBbix curHajiOB 
coBnanaraT c rpammaMH chmbojiob tohhoto Kona. 3aMenaHne HacneT nojiapHOcra 
CMMBOJia b nojio^cnTejibHOM HanpaBJieHHH HBjraeTCH ycjioBHbiM, ero cjie^yer 

nOHHMaTb B TOM CMblCJie, MTO nOpflflOK H3MeHeHHH nOJlflpHOCTM CIIMBOJTOB JIOJIKeH 

345 onpejiejiHTb nojiflpHOCTb pa3HOCTHoro CHMBOJia, npn 3tom coBepmeHHO He Ba>KHO 
Kanoe HanpaBjieHiie cHHTaTb nojioacHTejibHbiM. 

PncyHOK 3 HjuHOcrpupyer onHcaHHyio Bbiuie paDOTy (J)opMHpoBaTejin criMBOJibHofi 
nocjrenoBaTejibHocTii. Ha pnc. 3a npeacTaBJieHa nocnenoBaTejibHOCTb 1T1IIC Ha 
Bbixoae reHepaTopa Kona c nepHOHOM Kozia At. Pnc. 36 noKa3biBaeT 
350 nocjiezioBaTejibHOCTb uH$poBbix HMnyjibCOB c Bbixoaa y3Koro KOppejiflTOpa , T.e. 
nocjie cyMMaTOpa 22. Phc. 3b aeMOHCTpupyeT nocjieaoBaTenbHOCTb 
CTpoonpyioiunx KoppeKTupyioiuHX curHajiOB Ha Bbixozie (JjopMi-ipOBaTejia 
3ajaep>KaHHbix HMnyjibCOB. H HaKOHeu pnc. 3r fleMOHCTpupyer KOMOHmipoBaHHbiii 
cnrHaii , t. e. curHan ot y3Koro Koppejurropa, coeflHHeHHbifi co crpooiipyiomHMH 

355 CHHaJiaMH HJIH KOppeKTHpOBKH MHOrOJiyMeBOCTH. 

Phc. 4 HjiJiHDCTpHpyeT HeraTHBHoe BJiHHHMe MHorojiyncBOCTH Ha paooTy y3Koro 
KOppeJiHTopa. KpiiBaa 1 Ha pnc. 4a npeacTaBJiaeT HHBepTHpoBaHHbm Bbixon 
HHCKpuMHHaTOpa .. ooycuoBJieHHbiH npHMbiM CHrHajiOM. KpHBaa 2 - peanuHH 
AMCKpHMHHaTopa Ha 3aaep>KaHHbiH (MHorojiyneBbiH) curnan . aMruniTvaa KOTOporo 
360 paBHa nojroBHHe aMnjurrynbi npaMoro curHajia, a 3ajaep>KKa cocTaBJiaeT nojiOBHHy 



WO 00/16119 




PCT/RU98/00286 



fljurrejibHOCTH cHMBO^a koaoboh nocjieaoBaTejibHocrn nillC. 3aziep>KKa MeHcjxy 
paHHefi h nosflHefi koiihhmm cHraajia cocraBJiaer 0.25 ot xuiMTejibHOcni citMBOJia 
nillC. Ana npocTOTbi pacnerr caejiaH an* naeajibHoro cjiyHaa cpn/ibTpa IIH c 
oecKOHeHHofi noJiocoH nponycKaHH*. B cjiynae npuxoaa ooonx ciirnajioB Bbixoa_ 
365 flHCKpHMHHa-ropa npeacTaBjiaer co6oii cyMMapHyio peaKuiifo H a npHMofi h 
aaaepacaHHwii cnrHaji ( puc. 46, cnrHaji HHBep-nipoBaH). CHeBHflHO, mto b 3tom 
cjiynae HyjieBofi Bbixoa /iHCKpHMHHaTopa cooTBeTCTByeT He HVJieBofi 3aaep>KKe 
np^Moro ciirHajia , r e. HMeer MecTO omviOKa b onpeaejieHHH aajibHOCTM , 

BbI3B3HHaf BJIHHHHCM MHOrOJiyHeBOCTII. 

370 McnoJib30BaHne KoppeKTHpyioiUHX cTpoowpyioiUHx ciirnajiOB cobmcctho c y3KHM 
KoppejiaTopoM nosBOJiHer y M eHbiiiHTb 3tot HeraTiiBHwR a^eirr. 3to 
Hjijuocrpiipyercji pncyHKOM 5. Ha pHC. 5a npeacraBJieH pesyjibxaT KoppejiauHH 
KoppeKTHpyiomero curHajia c BXoaHbiM ITIIIC. B KOMOHHamm ero c BbixoaoM 
flHCKpHMHHaropa ysKoro Kopejurropa (k-pHBaa 1 puc. 4a), nojiyHaeTC* buxoa 
375 AHCKpHMHHaropa y3Koro Koppejurropa c KoppeKTHpyioiUHMH CTpoonpywiUHMH 
ciiraajiaMH. npeflCTaBJieHHbiH Ha pHC. 56 ( HHBepTupoBaHHbiR cih-hsui). Ohcbhuho, 
mto b 3tom cjiVMae MHOrojiyneBbie CHrHajibi c saaepJKKofi oojibiuefi 1.5d H e 
OKasbiBawT bjihjihmh Ha chi-hsui flHCKpHMHHaropa. CymecTByer B 03MoxHOcrb 
nojiBJieHna oiuhoohhoto curHajia flHCKpHMHHaTopa npii 3aaepHcice MHorojiyneBoro 
380 curHajia nopHAKa OflHoro chmbojib ncn (oTpnuaTejibHb.fi rpeyroiibHUK okojio 
saflepjKKH +1), ho, KaK npaBHJio, MHorojiyneBbie CHrHajibi c Tanon 3aaep>KKOH 
»MeK)T M&neHbKyK) aMnjiHTyay h hx HeraTHBHoe BJiitaHne hcbcjihko. 
Ha puc. 6 npeacTaBJieHa paccneTHaa auarpaMivia ouih6ok aaJibHOCTH 
xjhc Kp h m h HaTOpa curHana C/A Koaa b aaBHCHMOCTn ot 3 aflep*KH MHoro/iyneBoro 
385 curHajia. KoMOHHauna np»Moro h MHoroJiyneBoro curHajia npencTaBJiena 
saBHCHMOCTbK) : SmCt^A^t) * cos(w 0 t+<|)) + a*A*C,<t-5) * cos[w 0 (t-6) + d>]. 
rna A - aMnjiHTyaa npaMoro CHrHaJia, C,<t) - OTcjnuibTpoBaHHbiH cHruaji HOT, v/ 0 - 
nacTOTa Hecymefi, i> - cpasa Hecywefi, a- oTHOCH-rejibHas aMiuiirryaa 
MHorojiyneBoro curHajia, 8 - bcji HHHHa 3 aaep>KKH MHorojiyneBoro curHajia 
390 OTHOCMTejibHO npaivioro curHajia. Hcnojib3yn a«CKpHMHHaTop l E .i.l]> + Q f.-i.Qp. flns 
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vcTaHOBHBiuerocH pe>KHMa b cjiynae y3Koro KOppeji^rropa curHaji Ha Bbixose 
HHCKpiiMHHaTOpa npHMer bur : 

E(xk) = [Rf (xk - d/2 ) - Rf (ik + d/2 )] Rf (ik ) 
+ cc2[R f (i k - d/2 - 8) - Rf (ik + d/2 - 5 )] Rf (xk - 8 ) 
395 + cc[Rf (ik - d/2 ) - Rf (xk + d/2 )] Rf (xk - 5 ) cos(j> m 

+ a[Rf (ik - d/2 - 5) - Rf (ik + d/2 - 5 )] Rf (xk ) cos(j> m , 

rae Rf (t) - OTcJmjibTpoBaHHaa aBTOKOppejiauHOHHaa 4>yHKUHH ncn, tk - ouinoKa 
ciieHcemia 3a kohom, d - 3anep>KKa Me>miy paHHefi h ncGHHefi peruiHKaMH ncn, 
<|> m = wq * 5 - pa3HOCTb $a3 Me>Kjiy npaMbiM h 3aaep>KaHHbiM CHFHajiOM. 
400 Rs\n cjiynaH ncnojib30BaHHH y3Koro KoppejiMTOpa c noaneflOBaTejibHOCTbio 
CTpoonpytoiuiix curHajiOB curHaji Ha Bbixcxae uncKpHMMHaTOpa npHMCT bhu ; 

E(tk) = [Rf (Tk - d/2 ) - Rf (ik + d/2 )] Rf (xk ) 
+ a2[Rf (ik - d/2 - 8) - Rf (Tk + d/2 - 8 )] Rf (Tk - 5 ) 
+ a[Rf (tk - d/2 ) - Rf (Tk + d/2 )] Rf (Tk - 8 ) cos<|> m 
405 + a[Rf (Tk - d/2 - 8) - Rf (Tk + d/2 - 8 )] Rf (Tk ) cos<i> m + 

+ Sf(Tk+ 1 +d/2) Rf (ik) 
+ a2 Sf (Tk + 1 + d/2 - 8) Rf (Tk - § ) 
+ a Sf (Tk + 1 + d/2) Rf (Tk - 8 ) cos(j> m 
+ a Sf (Tk + 1 + d/2 - 8) Rf (tk) cos(f) m s 

4lo rae Sf - OT(j)HJibTpoBaHHSH Koppeji«miOHHaa 4)yHKmui KOppeKTupyioiuero 
iiMnyjibca oTHOCHTejibHOH zmiiTejibHOCTH d h curHajia ncn 

3asaBaji <j) m = 0 , a saTeM (J> m = 7t, a = 0.5 . d=0.1 h peuia* nojiyneHHbie Bbime 
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Bbipa>KeHH* cnywa* E(Tk)=0 , mo>kho paccnuTaTb ouihokv onpeaejiemia 

aajibHOCTii. JXna npocTOTbi paccneTOB Ha pwc. 6 npezKrraBJieHbi pe3yjibTaTbi ouihokh 
415 b onpeaejieHHH aajibHOCTn jxnn uneajibHoro onyHa* (jnuibTpa c oecKOHeMHOfi 
nojiocon nponycKaHHH. 

ripOMbllLIiieHHaH npHMCHHMOCTb 

BbimeonHcaHHbie BapnaHTbi peajunauHH H3o6peTemia AOKa3b!BaioT. hto 
420 saflBJineMbifi cnocoo oopbObi c MHomnyHeBOCTbio h peajiH3yeMbul Ha ero ocHOBe 
MHoroKaHajibHbifl un<t>poBOH npneMHHK xinn cHcreMbi rjiooaiibHoro 
no3HUHOHnpoBaHH5i TexHHHecKH ocyuiecTBHMbi, npoMbiiujieHHO peajimyeMbi H 
peiuaiOT nocTaBjieHHVK) TexHHHecKyio 3anaHy 3^cJ)eKTHBHoro none Ma n 
neKOAMpoBaHiiH nceBaoiuyMOBbix curHajiOB chctcm GPS n TJIOHACC b vcjiobhhx 

425 B03ZieHCTBH5I MHOrOJlVHeBOCTH . 
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425 

Oopwyjia H3o6peTeHH5i 



1. Cnocoo noBbiiueHH« noMexoycroHHHBocTH npweivia cnrHajiOB cnyTHHKOBbix^ 

HaBMraUHOHHblX CHCTeM, 3aKJIIOHaK>LUHHC5I B AeKOHIipOBaHHH CMTHaJIOB. 

430 coaepacauinx Hecymyio KomipoBaHHyio nceBaocjiynaHHOH 

nocjiesoBaTejibHOCTbio (ncn), BKJifOHatomnfi reHepauHK) jiOKajibHOH 

pa3HOCTHOfi (paHHH5I-MHHyC-n034H5IH) KOI1HH BXOHHOrO CIirHaJia, y KOTOpOH 

3aaep>KKa mokav paHHen h no3zmeH KonHefi curHana cocTaBJiaer 4)paKiiHOHHyK> 
nacTb cviMBOJia UCU d. reHepaumo nyHioyajibHofi (tohhoh) Konnn bxohhoto 
435 curHajia n reHepauHK) nocjieflOBaTeJibHOcra crpooHpyiomHx mufrpoBbix 
CMrHaJiOB, omsmuatouiuiicn TeM, hto zuniHy crpoonpyioinero curHajia 
ycTaHaBJiHBafOT paBHofi BejTMHHHe 3aaep>KKH d mokhv paHHefi h no3OTew 
Konnen curHajia, nojinpHOCTb cHMBOJia BbiowpaioT coBnanaHDmefi c 
nojiapHOCTbK) npeiiuiecTByiomero CHMBOJia tohhoh KonHH h ero Hanajio 

440 3ajaep5KHBaiOT OTHOCHTCJIbHO KOHUa CHMBOJia TOHHOH KOnHH TTCn Ha BeJIHHHHy 

paBHVK) d/2, npn 3tom ocymecTBJiHKrr KOppejiaunio BxonHoro curHajia, 
coAep>Kaiuero. noMHMO npnMoro curHana, TaioKe mho>k6Ctbo 3anep>KaHHbix 
MHorojiyneBbix curHanoB, c tohhoh Komiefi h c curHanoM, npeacTaBJiaioiuHM 

CMeCb pa3HOCTHOH KOnHH H nOCJieflOBaTCJIbHOCTIi CTpOOHpyfOlUHX UH^pOBblX 

445 curHajioB .pe3yjibTaTbi KoppeJiHUHH HaKanjiHBaiOT b aKKyMyjurropax h 
cj)opMnpyioT curHaji zuiCKpHMHHaTopa hji* cjieaceHna 3a 3aaep*KKofi KO.aa b Bnae 
»E-L+K»P + Q E-L+KQP> ™ e lE-L+K^ QE-L+K' cnH*a3Haii h 
KBaapaTypHafl KOMnoHeHTbi pe3yjibTaTOB KoppenauHii BxoaHoro curHajia c 
ciirHajiOM, npeacraBJiaioiUHM CMecb pa3HOCTHOH Konmi u nocjieflOBaTejibHOCTM 

450 crpooHpyiounix mi<J)poBbix cHTHajiOB, Ip, Qp- cHH(J)a3Haa h KBaapaTypHaj! 

KOMnoHeHTbi pe3VJibTaTOB KoppejiHUHH BxojiHoro curHajia c curHajiOM tohhoh 
kohhh, 3a cneT nero ocyiuecTBJiaroT noflcrpoFiKy tohhoh h pa3HOCTHofi Konnn 
curHana Ha ocHOBe cnrHajia zuicKpHMHHaTOpa Tan, hto Ha curHaji 
paccorjiacoBaHHJi OKa3biBaeT bjihhhhc jimiib bxohhoh curHaji npaMOH 
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455 BHfliiMOCTH M He OK&3biBaK)T bjihjihhh MHorojiyneBbie CHrHajIbl. 

2. Cnocoo no nyHicry l , ommwaiomuucn TeM, mto Koppejiaunio BxoflHoro cnrHajia 
npoiraBomrr OTaejibHO tomhoh kohhh cHrHana, jui* pa3HOCTHofi Konnn CHraana 
u hjih nocjieaoBaTejibHOCTH CTpooHpywiuHx undppoBbix curHajiOB, a pe3yjibTaTbi_ 
Koppenaumi HaKan/mBaiOT b cooTBercTBywiunx KBaapaTypHbix aiocyMyjwiTopax, 

4W) n P n 3tom cnrHaji AHCKpHMHHaTopa c})opMHpyK3T b Biwe: Ie-L'P + QE-LQP - ™ e 
*E-L- QE-L- cnH$a3Hafl h KBajipaTypHaa KOMnoHCHTbi pe3yjibTaTOB KoppejiauHH 
BxoflHoro cnrHajia c curHajiOM pa3HOCTHOH Konim. Ip,Qp- ciiHcj)a3Ha5i ii 
KBaapaTypHaa KOMnoHeHTw pesyjibTaTOB KoppejumHH BxoaHoro curaajia c 
curHajiOM tomhoh Konmi, nocjie nero 3H3MeHne aKKVMyjiHTopoB, co/jeprcaiuee 

465 pesyjibTaxb. KoppeJiaiWH BxoflHoro cumajia c nocjieflOBarejibHOCTbFO 
CTpo6iipyK>iunx m«ppoBwx curHajiOB Ik 2 + Qk 2 , cpaBHHBaiOT c noporoBbiM 
3HaHCHneM ooHapy^eHHH 3(j)cJ>eKTa MHorojiyneBOCTH h KOMncHCHpyioT 34><peKT 
MHorojiyHeBOcri! n P n npeBbimeHHH noporoBoe SHaneHne nyreM c/ioaceHH* 
SHaneHHJi c Bbixoaa aKKyMyjiHTopoB crpoonpyioimix wi(ppoBbix cHrHajiOB c 

470 COOTBCTCTByiOUlMMll KBaflpaTypHblMH BblXOAaMIl aKKyMVJlHTOpOB P a3HOCTHOH 

Konmi. (jjopMHpya cnrHaji flHCKpHMHHaTopa b Bnae: 

lE-UP + QE-LQP + 1kI P + Q k 'Qp 
3. Cnocoo noBbiuieHns noMexoycTOHMHBOCTii npvieMa curHajiOB cnyTHHKOBbix 
HaBiirauiiOHHbix cncreM, samwoMarciunHca b aeKoanpoBaHHn curHajiOB , 
475 coaep^aiunx Hecymyio KOzuipoBaH hvk) nceBflocjiyMaiiHOii nocjieaoBaTejibHOCTbK) 
(ncn), BKJiHDHaiOLUMH reHepauHK) jioKajibHOH paHHen Konim BxoflHoro curHajia, 
reHepaunK) jiOKajibHofi no3.aHen kohmh BxoaHoro cnrHajia . y KOTopbix 3anep>KKa 
Moray paHHen 11 no3zmefi kohhhmh cocTaBjiaeT 4>paKunoHHVK> nacTb ciiMBOJia 
ncn d. reHepaunK) nocneaoBaTeJibHOCTH cTpooiipyiomiix mi<|>poBbix curHajiOB , 
4so onuimaioufiiiicfi TeM. mto wiiiHy CTpoOHpyraiuero ciiraana ycraHaanHBaiOT paBHofi 
BejiiiMHHe 3aaep5KKii d Mowiy paHHefi h nosnHefi Koruiert cnrHajia, nanapHOCTb 
ciiMBO/ia Bbi6npaK)T coBnanaiouieH c nojiapHOCTbio npeamecTByiowero chmbojw 
tomhoh Konmi n ero HaMajio 3aaep>KHBaioT oTHOCiiTejibHO KOHua chmboji3 tomhoh 
Konini ncn Ha BejiiiMHHy paBHyro d/2, npn stom ocyuiecTBJimoT Koppe/uiuHK) 
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4X5 BxoiiHoro curHajia, coaep>Kamero. fiomhmo npflMoro ciirHajia, Taicace mhokcctbo 
3a.aep>KaHHbix MHorojiyHeBbix curHajiOB, c paHHen Kormefi . Koppejiaunto 
bxohhoto curHana c no3jiHeH Komiefi. KoppeJifliiHK) BxonHoro curHaiia c curHajiOM, 
npeziCTaBJi5iK)iunM nocjienoBaTejibHOCTb cTpoonpyjomux unc})poBbix curHanoB , 
HaKonjieHne pe3ynbTaTOB KoppejiauHM b aKKyMyjurropax ii (^opMnpoBamie cnrHajia 

490 aiicKpiiMHHaTopa ana cne>KeHHH 3a 3anepxKOH Kona b Bnne : l£- + Qe~ ~ " 
Ql- - Ik-+ Qk 2 , rue Ig, Qg- CHH(ba3Hafl h KBanpaTypHa* KOMnoHeHTbi 
pe3yjibTaTOB KoppejiHUHH paHHen KonnH. Ip, Qp - CHH4)a3Haa m KBaapaTypHafl 
KOMnoHeHTbi pe3yjibTaTOB KoppejiHUHH no3HHeH Komm, Ik , Qk - CHH(})a3Ha5i h 
KBanpaTypHan KOMnoHeHTbi pe3yjibTaTOB KoppeJinmin nocjienoBaTejibHocru 

495 CTpOOHpVK)lUHX UH(})pOBbIX CHTHajlOB. 

4 Cnocoo no nyHicry 3 , ommmawuiuucn tcm, hto CHanajia npn cne>KeHHH 3a 
3aziep>KKoii Koaa 3HaHemie AHCKpuMHHaTopa onpeaejiflfOT KaK. 
ljr 2 + Qg 2 - II 2 - Ql 2 . a 3HaHeHMe aKKyMyjiHTopOB, ccmepacamee pe3yjibTaTbi 
Koppejiamui BXOHHoro curnajia c noanenoBaTejibHOCTbto CTpooHpyroiunx 

5()o muj)poBbix ciirHajiOB 1k 2 + Qk 2 cpaBHHBaiOT c noporoBbiM 3HaHemieM 
ooHapy>KeHH5i 3c})4>eKTa MHorojiyHeBOcni, npii 3tom KOMneHcamiK) a^^eicra 
MHorojiyMCBOCTii npn npeBbiuueHHH noporoBoro 3HaHeHiiM ooecnenHBaiOT nyreM 

CJIO/KCHMH 3HaweHH5I C BblXOAa aKKyMVJIHTOpOB C BblMHCJieHHblM 3HaH6HHeM 
ZlIlCKpHMHHaTOpa TaK, MTO OHO CTaHOBHTCfl paBHbIM ljr 2 + Qjr 2 - I]^ 2 - + 

505 1k 2 + Qk 2 . 

5. YcTpoficTBO zu\n npiieivia curHajiOB cnvTHHKOBbix HaBHraunoHHbix cncrreM, 
ii3JiyMaK>uiHx MHo>KecTBo cnrHajiOB c Hecymefi, KOHiipOBaHHOH 

nceBnocjiyHauHbiMii nocjieziOBaTejibHOCTflMii (ndl), coaep^amee: 

pannoTexHHHecKHfl Moayjib, npiiHHMaiouiHH bxo^hoh cnrHaji, npeoopa3yK)iUHH ero 

510 B CHrHaJl npOMOKyTOMHOH HaCTOTbl, BKJlK)MaK)UIHH MHO/KCCTBO CHrHajlOB C 

HecyLuefi npOMOKyroHHOH MacrroTbi, KomipoBaHHoii nCIl; aHajioro-un^poBon 
npeoopa30BaTejib, npeoopasyjomufi curH&n npoMOKVTOMHOM nacTOTbi b uwcj}poBOH 
cnrHaji; MHOroKaHajibHbiii LUicj>poBofi Koppeji5rrop , Ka>KiibiM KaHaji KOToporo 
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aeKOHnpyeT ohhh m3 MHO>KecTBa curnajiOB. KOzuipoBaHHbix nCR om.nwcuoujeecR 

515 TeM, mto oho BKjiJOHaeT: reHepaTop jiOKajibHOH nyHKTyajibHOH (tomhoh) koiihh 
ciirHajia , KoanpoBaHHoro nCII; reHepaTop pa3HOCTHofi (paHHHH-MHHvc-no3HHHH) 
Koniiii cHraana , KOjmpoBaHHoro ncn, y KOToporo sa^ep^Ka Meacay paHHen h _ 

I103AHeH KOnHHMH d COCTaBJIfleT <J)paKUHOHHyiO JXOIWO CHMBOJia UCU , H KOTOpblH 

TaK>Ke reHepupyeT nocjieaoBaTejibHOCTb CTpo6npyK)iUHx uh^pobmx curHajiOB , 
520 TaKiix mto ajuiHa cTpoonpyioiuero cwraajia paBHa bcji hhhhc 3anep)KKH d Me^cziy 
paHHefi h no3HHen Konnefi cnrHajia, nojiapHOCTb CHMBOJia coBnanaer c 
nojispHOCTbK) npenmecTByiomero CHMBOJia tomhoh koiihh h ero Hanajio 3anep>KaHO 

OTHOCHTeJIbHO KOHUa CHMBOJia TOMHOH KOIIHH UCU Ha BeJIHHHHV paBHVK) d/2; 

CMecHTejib, ocymecTBJiHiomHH nepeMHoaceHHe (Koppeji^unto) KBaapaTypHbix 
525 OTcneTOB BxoaHoro curaajia c OTcneTaMH tomhoh koiihh; CMecirrejib , 
ocymecTBjiflioiiiHH nepeMHoaceHne KBaapaTypHbix otcmctob bxo^hoto ciiraajia c 
OTCMeTaMH cnrHajia, npeAcraBjraiomero CMecb pa3HOCTHOH koiihh h 
nocjienoBaTejibHOCTii cTpooHpyiomux uH<|)poBbix curHajiOB; KBaapaTypHbie 
aKKVMyjiHTOpbi, HaKanjiHBaiomne pe3yjibTaTbi Koppejiaunn; ycrpoHCTBO, 
530 noacTpanBaioiuee BejiHHHHy 3anep>KKH JiOKajibHOH Konnn curHajia, KoanpoBaHHOro 
nenL b 3aBHCHMocTH ot cnrHajia paccorjiacoBaHH* c Bbixoaa ancKpHMHHaTopa, 
BbiMiicjiaeMoro Ha ocHOBaHHH oTCMeTOB aKKVMyji5iTopoB K*aK: Ie-L+K*P + Q E- 
L + kOp < rzie "E-L + K ^0 E-L+K" cnH<j)a3Haa n KBaapaTypHaa KOvmoHeHTbi 
pe3yjibTaTOB KOppejiaunn BXOXiHoro cnrHajia c cnrHajiOM, npeacTaBjiatomuM c.\iecb 

535 pa3HOCTHOH KOnHH H nOCJie^OBaTeJIbHOCTH CTpOOHpyiOLUHX UH^pOBblX ClirHaJIOB, 

Ip ,Qp- CHH(J)a3HaH h KBaapaTypHaji KOMnoHeHTbi pe3yjibTaTOB Koppejiaunn 
Bxo/iHoro cnrHajia c cnrHajiOM tomhoh koiihh. 

6. VcTpOHCTBo no nyHicry 5, ommwcuouieecn TeM , mto Kaacjibifi KaHaji Koppe-i^Topa 
BKjiiOMaeT : reHepaTop JiOKajibHOH nyHKTyajibHOH (tomhoh) Konnn cnrHajia , 
54o KoaitpoBaHHoro ncn; reHepaTop pa3HOCTHOH (paHHHH-MiiHyc-no3iiHnH) koiihh 
cnrHajia , KOzuiposaHHoro ncn, y KOToporo 3aaep3KKa Meacay paHHefi h no3HHen 
KonnHMH d cocraBJiaeT (J)paKunoHHyK) jxojuo ciiMBOJia ncn; reHepaTop 
nocjieaoBaTejibHOCTii crpoonpyioiUHx un<|>pOBbix cnrHajiOB , TaKiix mto zuniHa 
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crpoonpvK>mero curHana paBHa BejiHMHHe 3axiep>KKH d Me>Kay paHHen n no32Hefi 
545 Koniien curHajia. nojiapHOCTb CHMBOJia coBnanaeT c nojiflpHOCTbio 
npeniuecTByKMuero ciiMBOJia tohhoh kofihh n ero Hanano 3aaep>KaHO 

OTHOCHTeilbHO KOHUH CHMBOJia TOHHOH KOFIHH nCIl Ha BeJIHHHHV paBHVK> d/2. 

cMecHTejib, ocymecTB^HiomHH nepeMHO>KeHwe (KOppejinuHK)) KBajjpaTypHbrx 
OTCMeTOB BxosHoro curHana c OTcneraMH tohhoh Konmi; CMeciiTeJib , 

550 ocywecTBJiHioiiuifi nepeMHoaceHHe KBaapaTypHbix otchctob BxonHoro curaana c 
oTcneraMH pa3HOCTHOH Konnn; CMecirrejib, ocyiuecTBjinioiHHH nepe\iHO>KeHHe 
KBa^paTypHbix OTcneTOB BxonHoro curHana c oTcneTaMii nocjieaoBaTejibHocra 
CTpoowpyiOLUHx un4>poBbix curHajiOB; KBanpaTypHbie aKKVMyjiHTopbi 
HaKanjiiiBaiouiiie pe3yjibTaTbi KoppejiauHn; ycTpowcTBO. noflcrpaHBaiomee 

555 BCJiiiHHHy 3aaep^cKii jionajibHOH KonHH cuniajia, KOUHpoBaHHoro nCIl, b 

3aBHCHMOCTH ot cHrHana paccorjiacoBaHHa c Bbixozia juiCKpHMHHaTopa, 

BbiHHCJineMoro Ha ocHOBamin otchctob aKKyMyjiaTOpOB Kan: Ie-L*P + OE-LQp * 

rjie Ig-L QE-L- CHH<})a3Haa h KBaapaTypHa* kom noHCHTbi pe3yjibTaTOB 

KoppejiauHH BxonHoro curHana c curHajiOM pa3HOCTHOH Konnn, npn ycjiOBHH hto 

560 Ik 2 + Qk 2 He npeBbiuiaeT nopor oOHapy>KeHHa MHoroJiyneBoro curHana, rjxe Ik , Qk 

cnH(})a3HaH n KBanpaTypHaa KOMnoHeHTbi pe3VJibTaTOB KOppejiHuuH 
nocJienoBaTejibHOCTH cTpooupytoiiiHX un^poBbix ciirnajiOB. 

7. YcTpoHCTBO no nvHicry 5, ommwaiomeecn Teiw , hto Kaacabiu KaHan KoppejiHTopa 
BKjiiOHaeT :reHepaTop jiOKanbHOH nyHicryajibHOH (tohhoh) Konnn curHana , 

565 KOflMpOBaHHOrO nCFI, reHepaTOp pa3HOCTHOH (paHHHH-MHHVC-n03flHHH) KOnH H 

curHana . KoanpoBaHHoro UCU, y KOTOporo 3aaep>KKa mokhy paHHen h no3flHefi 
KonnjiMH d cocTaB/uieT (})paKUHOHHyK) flOJiK) CHMBOJia nCIl; reHepaTOp 
nocjienoBaTejibHocTH cTpoonpyiomux unc^poBbix curHajiOB . TaKnx hto zuuiHa 
CTpoonpytoiiiero curHana paBHa BejiHHHHe 3anep>KKH d Meacay paHHeii h no3HHen 
570 Konnen curHana. nojiapHocrrb CHMBOJia coBnaaaeT c nojiapHOCTbio 
npenuiecTByHDuiero CHMBOJia tohhoh kopihh h ero Hanano 3aaep>KaHO 
OTHOCHTejibHO KOHua CHMBOJia tohhoh Konnn ncn Ha BejiHHHHy paBHyio d/2; 
CMecHTejib, ocymecTBJiHfotUHH nepeMHO^ceHHe (KoppejiaunK)) KBaapaTypHbix 
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OTCHeroB BxoziHoro curHajia c OTCHeTaMH tohhoh iconim; cMecirrejib , 
575 ocyiuecTBJi»K)iUHH nepeMHO^ceHHe KBaapaTypHbix otcmctob Bxozmoro curHajia c 
OTcneTaMH pa3HOCTHofi kohhh; CMecHTejib, ocymecTBjiaJomnri nepeMHcmeHHe 
KBaapaTypHbix otcmctob BxoaHoro curHajia c OTcneTaMH nocjieaoBaTejibHOCTii _ 
CTpo6npyK>uiHx un^poBbix cnrH3JiOB; KBajipaTypHbie a KKy My jiHTOpbi , 
HaKanjiHBaiowMe pesyjibTaTbi Koppejummi; ycrpoHCTBO, noacTpaHBaioiuee 
580 BejiHHHHy 3aaep>KKH jioKajibHofi KonHH curHajia, KOfliipoBaHHoro ncn, B 
3aBMCHMOCTii ot curHajia paccorjiacoBaHna c Bbixoaa ancKpuMHHaTopa, 
BbiMucjineMoro Ha ochob3hhh otchctob aKKyMyjurropoB KaK iE-lJP + Q E-LQp + 
Ik lp+ Qk Qp , npii vcjiobhh hto nopor ooHapy/Kemis MHorojryneBoro curHajia 
npeBbiiueH. 

585 8. YcTpOHCTBO iio nyHioy 5, ommivaioweecH TeM , hto Kaacabifi KaHaji Koppejurropa 
BKjiWMaeT .reHepaTOp JioKajibHofi paHHefi kohum cnrHajia , KoawpoBaHHoro ncn; 
reHepaTop no3aHefi Komm curHajia , KoanpoBaHHoro ncn, y KOTOpbix 3aaepacKa 
Mejiwy paHHefi h nosaHefi kohimmh d cocraBJiaeT ^paKUHOHHyio aoaio cHMBOJia 
ncn; reHepaTop nocjieaoBaTenbHOCTH CTpoonpyioiUHx uh^pobwx cnrHajiOB , 

590 TaKHX hto juiHHa crpoowpyioiuero CHTHajia paBHa BejiHHHHe 3aaep>KKH d Meacay 
paHHefi h no3aHefi KonHefi curHajia, nojiapHOCTb ciiMBOJia coBnaaaeT c 
nojiapHOCTbfo npeamecTByioiuero ciiMBOJia tohhoh Konnn h ero Hanajio 3aaep>KaHO 
OTHOCirrejibHO KOHua ciiMBOJia tohhoh Konim ncn Ha BejiiHHHy paBHyio d/2; 
CMecHTejib, ocymecTBJiJiioiiiHH nepeMHoaceHiie (Koppejiaumo) KBaapaTypHbix 

595 oTcneTOB BxoaHoro curHajia c OTcneraMH paHHefi Konnn; CMecHTejib , 
ocymecTBjiHiomHH nepeMHO^eHHe KBaapaTypHbix otchctob BxoaHoro curHajia c 
OTcneTaMH nosaHefi KonHH; CMecirreab , ocymecrBJiaiouiHH nepeMHOttemie 
KBaapaTypHbix otchctob BxoaHoro curHajia c OTcneTaMH nocaeaoBaTeJibHOc™ 
CTpo6npyK>mnx micfcpoBbix CHmajioB; KBaapaTypHbie aKKyiviyjiHTopbi , 

600 HaKanjiHBaioimie pesyjibTaTbi KoppeaauHn; ycrpoficTBO . noacTpaHBawwee 
BejiHHHHy 3aaep>KKii JioKajibHofi Konnn curHajia, KoaiipoBaHHoro ncn, b 
3aBHCHMOCTH ot curHajia paccorjiacoBaHHJi c Bbixoaa aiiCKpHMHHaTopa, 
BbiHiicjiJieMoro Ha ocHOBaHHii otchctob aKKyMyjiHTopoB k3k : l£ 2 + Qe 2 - ] L 2 - 
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QL" + ' K " + Q K ~ - r ^ e *E^ QE" CHH4)a3Ha^i m KBanpaTypHaa KOMnoHeHTbi 
605 pe3\JibTaTOB KoppejiHumi paHHetl KoriMH, Ip,Qp - cnH(})a3Hafl n KBanpaTypHaa 

KOMnoHeHTbi pe3yjibTaTOB KoppejiHUHH no3iiHeM Komm, Ik, Qk - cnH<})a3Hafl h 
KBanpaTypHaa KOMnoHeHTbi pe3yjibTaTOB Koppejiflunn nocjieziOBaTejibHocTH ~~ 

CTpOOHpVIOlUHX UH<})pOBbIX CHTHajlOB. 

9. ycrpofiCTBO no nyHicry 5, ommwcuouteectt tcm , hto CHanajia curHaji 
6io ancKpnMHHaTopa ziJi5! ycTpoficTBa cne>KeHHfl 3a 3anep>KKori Koaa onpeaejiflKrr Kan: 

*E~ + 0E" " IL" " QL"^ 3HaneHHe aKicyMyjiaTOpOB, coaepxcaujee pe3yjibTaTbi 
KoppejuiuHH BxonHoro curnajia c nocjicnoBaTejibHOCTbio CTpooupyfomux 
un(J)poBbix curHajiOB Ik- -+- Qk^ ,cpaBHHBaK)T c noporoBbiM 3HaneHHeM 
ooHapy>KeHH5i 3(})(J)eKTa MHorojiyneBOCTH h, ecjut 3to 3HaneHHe npeBbiuiaeT 

615 nOpOTOBOe 3HaHCHHC, TO 3HaweHHH C BblXO^a aKKVMyHHTOpOB CKJiaZlbIBaK)T c 
BblHHCJieHHbIM 3HaMeHIieM ZIHCKpHMHHaTOpa TaK HTO OHO CTaHOBHTCfl paBHbIM 

l E 2 + Q E 2. lL 2. Ql 2 + Ik 2 +Qk 2. 
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